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3 Dr. Gregory, Dr. Harris, and ſeveral other Authors. 
{By which now the Place of the Moon, and Eclipſes of the Lumiaa- 


— li. 4.4 
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| | er — 85 for all +. Men, as 


OF THE 


SATELLITES 


RE ON” or THE „„ 
Earth, Jupiter and gat ' 


' Grounded upon Sir Iſaac Newton's Theory of 
1 the Earth's SATELLITE. | 


PF. 


The T HEOR Y explain'd, and made caly - to the 
meaneſt Capacity, in calculating the true FIGS of 
the Moon: 


And freed from the Errors printed i in the ſald Theory, by 


| 


ries, are found to a very great Exactneſs. 


| ol hc: eo De | 

New. Tables of the Motions of the Satellites of Jupi⸗ 
er and Saturn, (founded upon the Obſervations of 
Mr. Hlamſteed, Mr. Caſſini, Mr. Hugens, Dr. Halley 

and Mr. Pound,) from the Vernal Equinox: 


By which their Places and Poſitions, in reſpect of one ano- 
ther, may be exactly determined at any given Time, 


| Adapted to the Meridian of London. 


To which is added, A PROL E N to find the Latitude of the Place by 
the Altitude of the Sun, Moon, or Star, upon any Azimuth; being 


By CHARLES LEADBETTER, 
Teacher F the MATHEMATICKS. | 


A 3632 


L Oo VD O N. 


Tutte. Britain. 


well as Gentlemen TN others. 


printed for J. WII cox, at the Green-Dragon, in 
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and Pen in Cock-Lane, Shoreditch, London; or at aß 
Gentleman's Apartment, ' viz. Vulgar and Decimal 
Arithmetick, Geometry apply'd to the Menſuration | 
of Superficies and Solids by Pen and Sliding-Rule z 
Projection of the Sphere on any Circle; Trigonp- 
metry, plain and ſpherical z Surveying of 141 dy 
any Inſtrument now in Uſe; Gauging of all ſorts o 
 / Veſſels, with all the practical Methods uſed by the . ** 
. Officers of the Exciſe ; Aſtronomy in all its Branches | 
Navigation by the Plain and Mercator's Chart, and 
24 the Arch of a great Circle ; Geography and the 
| ſe of the Globes, with all other Mathematical In- 
ſtruments whatſoever, Dialling upon any Plane t 
any Latitude. 3 
MWhere may be had, Firſt, His Treatiſe of Eclipſes 
for 26 Years, 2. His Sheet of the Conjunction of h x- 
1 and C 1722, and Mercury's Paſſage over- the Sun, 
Oftober 29, 1723. 3. His Aſtronomical Calendar 
for 28 Years, ending 1753. 4. His Syſtem of the _ *\ 
_ Planets demonſtrated. 5. His Sheet of all the Lumi- |} 
narian Eclipſes for 35 Years, ending Anno 1761. 
6. His Compleat Syſtem of Aſtronomy. 7. His 
Aſtronomy of the Satellites of the Earth, Jupiter and 
Saturn: Alſo fold by J. Wilcox, at the Green Dragon 
in Little-Britain, London. Ws, | 
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were carefully obſerved at London, I am ſatisfied that 


VF 1r- preſent you with my Aftronomy of the Satel- 
" bites of the Earth, Jupiter and Saturn. What I 
mean by the Satellite of the Earth, is the Moon, 


with Sir Iſaac Newton's laſt Improvement of the Theory 
of that Planet, which I had publiſhed in my Com- 


Pleat Syſtem of Aſtronomy, had it not been for ſome 
very groſs Errors printed in the Theory, as laid down by 
Dr. Gregory, in Pag. 334. of his Latin Aſtronomy, and 
carried on in his Engliſh Aſtronomy, Vol. II. pag. 563. 
. Harris in his Lexicon Technicum, Vol. I. under 


Prælectiones Aſtronomicæ, pag. 318. and in the 
Engliſh Tranſlation, pag. 345. The moſt material 
Faults are the greateſt Equation of the Apogee, and the 
radical Place for the Year 1684. For «whoever will 
be 'at the pains to examine the Numbers (as I have 
done) will find that the greateſt 66782, and leaſt 43319, 
Eccentricities, will give the greateſt and leaſt Equations 


of the Lunar Orbit 9 204 8 567/56"; and 120 


18/ 15" for the greateſt Equation of the Apogee, which, 
as they have it, is only 12% 15/ 4”, By comparing theſe 
Numbers with the Times of the viſible Eclipſes of the 
Sun in the . Years 1715, 1722, 1724, 1726, which 


the 


the Word Moon: and by the Learned Author of 


( 


the greateſt Equation of the Apogee is 12 18/150 a5 1] 


\ bave it in theſe my new Tables, and reduced them to the 
Meridian of London, | ; 


By finding the true Times of the Conjunctian. and 


Oelen of the Sun and Moon by this They, it 


95 
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may ſeem, at firſt, to them unskill'd in theſe Matters, 
to be almoſt an Impolſibility; but after due Conſidera- 
tion it will appear, that thoſe Equations, that depend 
upon the Diſtance of the Moon from the Sun, vaniſh, 


which are the gib, 6th and yth; and the firſt, ſecond, 


and third Equations, alter but little, in a ſmall 
Space of Time; ſo that regard is chiefly to be had to 
the fourth Equation, with which work as I have 
ſhewed in my Compleat Syſtem, Precept 7th. until 
you find the Orbit-Place of the Myon the ſame with 


the Sun's true Place, and then you have the middle 


Time. of the true Conjunction or Oppoſition in the Moon's 
Orb, to the greateſt Exadtneſi imaginable, © 1 5 


Many ingenious Perſons have often wiſh'd, | that Tas 


. Þles of the Motions of the Satellites of Jupiter and Sa- 
turn were publiſhed, that: thereby they might know at 


any lime before-hand, how they wou'd appear when 
obſerved: Therefore, for the ſake of the. diligent Ob- 
ſerver, I here publiſh mine, conſtructed from the Obſer- 
vations of Mr. Hugens, Mr. Flamſteed, Mr, Caſſini, 
Dr. Halley, and Mr. Pound; which, I dare to ſay, | 
are the correcteſt the World ever ſaw, The Method " 


of finding their Places is plain and eaſy to be un- 
, der ſtood by any One, though meanly verſed un theſe E 


things, 


T have only one thing more to remind my Reader of, | 
and that is, If he bas a mind to find the Times of the | 
Eclipſes of Jupiter*s Satellites, after the Caſſinian Me- | 
thod, he mujt obſerve, that the periodical Time of the 
* Arſt 


K 
'1 | frf Satellite is naw of rr Part of the gebeten 
| piter from one Alphelion-to-anotber 35--wwhence 
7 de Tovial Orbit being turned md Mi- 
| nutes and Seconds of Time, and adapted to thoſe particu- 
ud Jar Revolutions of the Satellites, will make good the prin- 
it cipal. Parts of the Equations of theſe Satellites, By 
rs, Hiob Direction: and eaſy Tables, any Obſerver may}fru- 
a- ly thow their Diſtances from Jupiter, and diſtinguiſh 
nd one Satellite from another at any given me; which 
2 i both be pleaſant and advantagious to him in retti- 
d, Hing the Longitude of 5 at. Lane, An. the Ti ie * 
all their Fas, * 


e WE I remain a Friend 10 the Alrounical Srudent, 


ith * =  Cnantes Lzapourits. 
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Tales of 


of Jupiter; of Right and Oblique Aſcenfions, and of Fog 
cal Logarithms. To the whole ate-prefix'd,” 4ftronomir 
3 for the Benefit of young Srudents, By Charles Lead- 
ener, Teacher of the Mathematicks. Price 1 . 
II. Aſtronomy, or, the-erue Syſtem of the. Planets demon · 
ſtrated: Wherein is ſhewn, by Inſtrument, their Anomalies, 
Heliocentrie and Geocentric Places, both in — tude and 
Latitude, their Aphelions, Perihelions, N ation, E- 
longat ion, Parallaxes and Diftances from the Sun and Earth, 
with the Method of computing the Times When Venn, and 
Mercury may be ſeen in the Sun's Disk. ' Alſo the Moon's Pha- 
es and Eclipſes of the Luminaries, for any Time paſt, pre- 
ſent, or to come; wittr proper Cuts to Each Planet, which 
any Perſon may in « few Hours, and with great Faſe, artain 
to a perfett Knowledge of the Planetary or Solar Syſtem. By 
Charles Leadbetter, Priee 5 5. 97 90 art vet xn on 
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containing the Solutions of the principal Problems, by that 
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fant Conctuſions; containing feverat—Aapptrcartons” tmrrrely 
new. By the late Mr. Samuel Cunn, now carefully reviſed by 
Edmund Stone, F. R. S. Price 43. | 
IV. A ſure Guide to Builders, or the Principles and PraQtice 
of Architecture, geometrically demonſtrated, and made eaſy for 
the Uſe of Workmen in general: Wherein ſuch Geometrical 
Definitions, Theorems, Problems, &c. as are the Baſis of Archi- 
tetture, are render'd eaſy and intelligible to every Capacity, c. 
By B. Langley, of Twickenham. Price 14. 5. | 
V. The Builder's Cheſt-Book, or a Complete Key to the five 
Orders of Columns in Architecture, by way of Dialogue, ve- 
ry uſeful for young Students in Architecture. By B. Langley. 
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ROM the Tables of the Sun's Motions in my com- 
- pleat; Syſtem of Aſtronomy, calculate the true 

Place of the Sun, its Diſtance. from the Earth, 
and Parts anſwering the ithm, and ſubtract 
the Mean Anomaly from the Mean Longitude, and you 


1. 


will have the Place of the Sun's Apogzum, as is ſhewed 


in the Examples for the firſt and d Days off Janua- 


- Fy at Noon, equal Time, Anno 1729. 


- 


2. Out of theſe Tables of the Moon's Mean Motions, 
take out the Longitude, Apogee and Node, to the Equal 
Time of the Queſtion propoſed, and gather the Mean 
Longitude and Apogee into two diſtinct Sums; but the 
Mean Motion of the Node being Retrograde, you muſt 
ſubtri& the Motions for Months and Days from the Ra- 


dical Place, as is uſually done, and as you ſee in the Ex- 


amples following. 

3. Before you can find any of the Moon's Equations, 

you muſt obſerve that theſe are ſtanding Numbers, 

vis. | | 

\ 1» FEccentricity -- - 1692 

| The Earth's Greateſt Equation 1956“ 20” 
Longitude 1149“ 


The greateſt Annual Equation 3 Apogee 20 0. 
; | N 


ode -- 9 30 


And theſe four are always proportional to each other, 


ways ſay, __ : 


Theory I haye fram'd the following Table. 
”jfriis TIL OL 280110 1 He; i! j * ? N Ji 


0 02) 3 | 
4. To find the firſt Equation of the Moon's Longitude. 


The Sun's Equation for the Time of the Queſtion is 
thms you mult al- 


28 6”, then by the Logiſtical Logar 


- - 


0 * * —— _ tvs os | — aps 
3 , m. und 
To its preſent Equation, 0 32940 
So ) Annual greateſt Equation, 11 49 7057 


To ) firſt Equation in Longitude 2 51 13226 
Note, this Equation. muſt always be added to the Mean 


5 Longitude of the Moon, when the Sun's Meam Anomaly 


is 0, , 2, 3,4, 5 Signs ; but muſt be ſubtracted, if the Sun's 
Mean Anomaly be 6,9, 8, 9, 10, 1 1 Signs: from which 


— —_ 
1. 


Eger the Table with the Sign on the Head and Degree 


of the guns Mean Anomaly on the Left hand deſcending, 


but with the Degree on the Right hand aſcending, if the 


Sign fall at bottom of the Table, and in the place of 


meeting, you will have the firſt, or Annual Equatton of 


the Moon's Pongitude; which in this Example {as above) 


ww % 


you will fing to be 2'51” to be ſubtracted. See Grego- 
) £3) Ane 


s Aer. p. 544. 
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7111 
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Sign 11 Sign 8 
Sub. | 


Sub. 


10 43 


lo 3246 


lo 2 
fo 


Sign 8 [Sign 
Sub. 


6 43 
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22 
1 
6 © 


—— — 


Sub. 
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5. 2 „ the Annual or fe Equation 7 the Mart 


3 e. 


| 29 ] , 
e 7 160 * - : 


BY remdilbrigg what the Sun's Equation ig for th 
protent” Time, you =. „ 


To its preſent Equation. -- 28 6 3294 
80 he Annual Equation Apog, 20 0 4771s 


To pteſeat Bquaton Apogee. NS ſo,” 15560 


As 1 56' 20" the gene Equation I16' 20, LL 757 5 ? 


This E quation is always to be added to Fe 142 
Place of the Moon's Apogee, if the Sun's Mean Anomaly - 
be 6,,8, 9, 10, 11 Signs 3 but ſubtracted when the Sun's 
Mean Anomaly is ©, 1, 2, 3, 4, 5 Signs, as the following 
Table ſheweth, which I have made from the Theory 

Enter the - following Table with the Sun's Mean Ano- 
maly, as directed in the qth, and you have the Equation 
anſwering, to be added to, or ſubtracted from the Mean 
Place of the Moon's Apogee 3 z and you will ve it Equa- 
fed the firſt | time. 


* 
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T able of the firk Equation * the Moon 8 


„ 9 


(5 — 
> 2 |Si 3 [Sign 4 [Sign 5 f 
85 7. O36 = + x 
17 17 30ſlo 10 30 
717. oft7 209 52] 2g 
24147 29 317 919 33/28 
10 42117 39119 59116 58 9 15] 27 
10 59117 7 48hg 5 58115 466 56 26 
161) 38019 57/6 34] 37] 25/ 
| 719. 56/16 2308 17 24 
7 42 | 160 Jah 11] 7 58] 23 
8 |: 61:3. 249 6105. 58} 7 38/22 
96 4112 22118. 3219 49, 45] 7 18] 2r 
10 |; 24112 39118 39|i9 4615 32] 6 58] 20 
113 gata 55/18 4619 425 18] 6 38] 19 
12 | 8 539 3815 4/6 18 18 
1314 24113 26019 3414 595 58] 17 
14|4 44113 4119 6/19 3004 36| 5 38] 16 
. — 
16 |5 109 18119 2014 6| 4 56] 14 
1256 25119 23119 1415 51 4 3513 
1816 34 39/9 2809 803 35] 4 14] 12 
1916 23/14 53/19 33119 2113 20 3 $54] If 
20 [6 7119 37118 55113 3 33] 10 
217 2/5 21019 41/18 48/012 a8} 3 12} 9 
227 2115 33/19 44118 412 310 2 510 5 
123 07 46019 4811S 33/012 15 7 
1247. 59115 58119 51 18 2511 58 6 
25 08 16 11019 5311S 18011 41 5 
26 8 16 23019 55/18 8/011 23 4 
2748 16 35019 57171 1911 5 3 
28 [9 16 46119 58017 goto 47 2 
129 9 16 5719 3917 4ojlo 29 1 
2 $120 17 300 11 0 
85 ret ro[Sign 9 Sign 8 Sign 7 Sign 6 
E rofigr 9a ket | 


The you mui take he 1 


(6): 


— * „ „— * 3 — — — 


6, To « fd the | Annual or 157 pain 7 the be Maid 
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* nt | -1 * 
#% * 2 


uation of 
in my 


ans by the Logiſtical Logarith 


Als 56 . the Sun's rcatelt b 
Equation, A $116 $ %y 2 — 43 


To its preſent Equation, '-- 6 E. 
So greateſt Equation of the Node, , 30 22. 


To the preſent Equat of the Node, '' 2 18 1477 1 | 


This Equation is always to be added to the { Mean 
Place of the Node, if the Sun's Mean Anomaly be p, 1, a, 
3,4, 5 Signs, but ſubtracted if it be 6, 7, 8, 9, 10, 7 75 
the Sum or er is the _ of the Node 901 1 
uy Equated. 


— 


8 


able of the porn or "al Equation of 
3 Moon's Node. 
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Si igv 1 Sign 2 3 
e fg. "kn kg 
* * 12 77 1 | #] 
3 914 4918,,-9 85 19 
o 94 4818. 14 8 14 
o 1914 5718. 19 > & 
12..39]5_515..2 8 4 
E 39 J 1318 28 7 58 
4805 2108 32 3 
38 2918" 36 1 48 
11 845 3715.40 7 / 
1185 45/8 44 7 
r_2715: 5318 49 7-29] 
1 3716 8 52 7 23 
1 466 818 35 7 16 
2 5 9 2 2 © 
2 15 ga 5 6 36 
2 24 22 6 49 
2 34 9. 10 6 42 
2 43 9. 12 6 35| 
2 53 [9.15 £48) 
3 2 17 6 20 
9 11 | 6 13, 
3 20 6 4 
3 29 '5 56 
3 38 5 49] 
1 3 
3 56 5 33 
4.5 5 24 
4 14 5 16 
4 23 5 8 
4 31 4 59 
3 6.9 
Sign 11]S1 ign 9 |S1 n 8 fi 7 
Sub. Su 


r 


C43). 
7. To find the Second Equation "of the Moon. 
His Equation is greateſt when the Sun is in the 


1 O&ants,or 45% diſtant from the Moon's Apogee, and 
then 3' 56 if the Sun be in Perigeon; but only 4 34 


b * — 


j f 


ef 710 een . e 

un' true Place | — ' — 92223 46 
oon's Apogee firſt time Equated, ſub. 1) 53 51 

; 72 1 = , * 


_— 


« 
* 


it. Sun from Moon's Apogee, 8 14 29 55 
ouble, — „„ — 
Complement, — — 1 1 0G 
. eee | {rf 
} ö | 15 0 a ; 


Ae Radius  —— | — 99, © 0: 195000009 
o S. double Diſt. Oàa ) Apog. 31 010 9.711874 
Bo-3' 54” out of the foltowing Table, 234 2.369216 
To the ſecond Equation in Seconds, 120 | 2.081090 
This Equation muſt always be added to the firſt Equated 
Place of the Moon, while her Apogee paſſes) from the 
Square of the Sun to the Con junction; but is ſubtracted 
om thence in the Tranſit of the Apogee from 4 Conjunc- 
tion, to a Quadrature. That is, if the Diſtance of the Sun 
from the Moon's Apogee be | Foot | 
| | 89012678 ſubtr. 
Signs 3 
| „3459 10 fr add. 
So in the Example before us, the ſecond Equation 2 is 
ſubtracted from 2 5. 230 27' 23”, and there, remains 2 5. 
23% 25' 23” the Moon's Place equated the ſecond time. 
Note, any in your Work, reſerve the Logar. Sine of 
the double Diſtance of the Sun from the) Apogee ; for | 
you will have Occaſion to uſe it in finding the ) preſent | 


Eccentricity in the agth Precept following. x 
1 


. « 


7 
* 2 — e 
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2. 
— = N 
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S| 
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18 ITT l 
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| 'T > 488k a: it .: ht 
gn. o Sign 1 
0 ar. £4: Leger. | "11 
— . — 1 — — 
77 | 177 ; | | I" 
214 [2.330414 [217] 221 
214 18 *or7 n 
214 1J21842.338456 221 
e 
214 | 218 221 
214 218 J 
214 | — 218] 3 328 
ml! Me — 
21512-332 21 
415 my [218 L 
215 219 | 2.340444 | 222 
215] 219 | 222 
I 
215 219 40223 15349395 
215 219 aa33 
216 fa. 334454 119 2a 
216 219 223 : 
216 224... } DLO 95... 
276 220 2.342423 = pe 
216 220 
216 220 2242. 359248, 
216 | 220 224 * 
216 220 78 224 Ha 
217 [2336460 220 { 226] 1 
217 220 224 
217 220 224 
217 2201 2.334395 1909 18 
217 221 4224 | 
217 — 225 2.352182 
217| 221 n 
| Sign 11 = 4 Sign 10 | Sign y | 


— 8 


| 0 - 6 I + wow els 


1 


— 


— 


C 


5. 


(16) 


| A Table of the Pro ortional Part 57 the 


ſecond Equation of the r with the 
Logarithm, continued. 
2 Eg Siga 3 | Eq Sign 4 
1 | Logar- * | Logar. 
4 5 — 1 — — — 1 — 
1 * 
01225 228] 
11225 229] 2.359836 
21225 229 | 
1 4]225 1229] ;-, 
$1225 229 | 
6226 2.31418 229} 
— — — 41— 
71226 229 b 
$1226] - 220] | 
4.91226] _ 230 | 2.361728 
10 226 230 
13 | 226 230] _ 
z2 [226] ______| 230 p* 
= | 226 er - 7... 
2 22) 2.35606 <A 
15|227 | 239 
161 227 230 
171227 2312.363612 
2 2 (— 2. 
19 227 231 
201227 231 | 
21227) 231 22 
22 228 2.357935 231] 235 8 
231228 231 14235 TR, 
24 | 228 231 WF... 6 
25228 [232 | 2.365488 |235 5 
261228 232 3 4 — 4 
— 7 1938 336 [2.372912] 3 
28 | 228 1436 7 
29 228 232 236 1 
30228 2321 | 236 0 


| 
(av) 
8. To find the Third Equation of the Moon. 


T His Equation depends uppn the Diſtance of the 
Sun from the Moon's Nodes, and is greateſt in the 
OQants, and is then 47% but in the Syzigias and Qua- 
dratures, nothing: Therefore from the Sun's true Place, 
ſubtract the Place of the Node firſt Equated, and ſay, 
As Radius, to the Sine of the double Diſtance of the 
Sun from the next. Syzigia, or Quadrature, ſo is 47%, 


to the Equation required. 
FEE Of Operation. „ 


Sun's true Place, — — 9 22 23 46 
Node firſt Equated ſubt, — 10 25 43 30 


Diſt. Sun from the Node, 10 26 40 16 
Double, FT 
Complement, — — 2 6 39 28 
| Now fay, | | 
o 1 


As Radius — 90 Oo o 19.000C00 


To 8. double Dit of Oà 8 66 39 28 9.962917 


So is the greateſt Equation— — 47 1.672098 
To the preſent Equation — — 43 1.635015 


This Equation is added to the Moon's Place Equated 
the ſecond Time, whilſt the Nodes paſs from the Sun's 
Conjunction to the Quadratures of the ſame; and is 
ſubtracted in the Tranſit from the Quadratures to Con- 
junction. And, according to the Theory, I have fra- 
med the following Table, which gives this Equation by 


* 


1 

1 4 't A 
Inſpection. 
19 » : . 1 

4 Ki þ l 
£0 


n 
— 


* —— 
—_ WE XC — 2 8. —— — we” - : | 
— — A . — — — — 
” 
1 


— — 


Enter this Table with 


the Diſtance of the 


Sun from the Node, 


and you have the 
Equation to be ap- 


its Title. 


_ ply'd according to 


— « 4 


12) 


{(1 2 . 
IA Table of the third 
I Egquation of the Moon. 


oooo [| 


0 0.0 


lo = l > l= 


cobs. 


——— 


_— 
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9. To And the Serond Equation of the Moon's Apogee. 
#1 8 47% f * "x6 7 F. " "i © *$24Y : EF eo bs 


Fs, (as in the ſeventh Article hereof ) if from tho 
: 1k. 's Place, you ſubtrat the Place of the Apog. 
0] -firſt'Equated,: the Remainder is called the Annual Ar- 
40 gument, and in this Example is'8/. 149 29 554, which 
Uh: is demonſtrated from the Theory thus? © 
> 6 \LerT re- tee 4 GRIT UG f : 
of mr {ent the 15 Of | 1 Ak Fig, *. 1-5 - 
G3 arth, s8 k 2H unn h. 
arightLine 03 IL; | 
joining the 
Garth and 
©;TACB, 
a right Line 
01 drawn from 
1 the Earth to T7 
4 the Place of 
the py 
Apogee 
Equated. | 
TAS Tr. 57; 
02 8 TA, the Annual Argument, of the ſaid Apogee 
1 740 291 55: TA the leaſt Eccentricity 43319 of the 
Lunar Orbit; TB the greateſt 66182. Biſſect AB in 
O, and on the Center C, and Semidiameter AC CB. 
Deſcribe the Circle A EFB; and make the Angle BCF 
to twice the Annual Argument 1380 597 50%, and 
draw 'T'F, and C E, ſo ſhall T be the Becentricity at 
the time of the Queſtion, and the Angle CT E the E- 
quation of the Apogee ſought. In which Triangle CTF 
are given T C, CF, and the Angle included, being the 
Compliment- of twice the Annual Argument to a Se- 
1 — * 310 0” 10” to find the Angle CT E, and the 
8 ide 5 | 


Oper ation. 


TB the greateſt Eccentricity 66782 
TA the leaſt Eccentricity | 45319 & 
Difference = AB _ 23463 
Half = AC CF — — 1173335 TA=TC 
I Which 


— 


— 


w—_ — 2 — 
— — 
ba _— 


— — 


| 
4 
| 
. 


be — _—_— — *—— M ” - 
— — — — — — — 
* MI — — — — — 
— — — — — e—— — 


Soz: L. CTS, the Annual 


O14) 


Which falls directly under the ſecond Axiom of plain 


Trigonometty; for as the Sum of the Sides TC CF, 


To their Difference = T A, So is the Tangent of half 
the Sum of the, oppoſite Angles, to the Ta: t of half 


their Difference, which ſubtracted from half the Sum 
of the Angles, gives the leſſer Angle, vis. CT E the 
Equation ſought. Which in ſhort is, As the greateſt 
Eccentricity T B 66782, Is to the leaſt Eccentricity 
TA 43319, So is the Tangent of the Annual Argument, 


to the Tangent of an Arch, which ſubtracted from the 
| Annual Argument, leaves the Equation ſougt. 


Note, Add the Co-Ar. of the greateſt Eccentricity to 
the Logarithm of the leaſt, and the Sum 9.812019 is a 
conſtant Logarithm for this Purpoſe. 23 44 


Operation. 


As TB the greateſt Eccentricity 66782 Co-Ar. 5.19 5347 


To T A the leaſt Eccentricity 43319 — 4.63667 


Argument _ — 74% 29 $5" I0.556970 
To :: of the Angle __ ſub. 66 50 58 10.368989 


This Equation is to be added if the Annual Argu- 
ment be o, 1, 2, 6, 7 8 Signs, but ſubtracted if it be 


3, 4, 5, 9, 10, 11, to or from the Place of the Apogee 


firſt Equated; the Sum or Difference is the Place of the 


Apogee a ſecond time Equated: which in this Exam- 


je is 1 / 15 32 48”; according to which Theory I 
Rare calculated the following Table. | 


oO © 


_ vWF" 


SC %F 
* 


e ese 


A T Fable 'of the ſecond Equation of thi t 


4 my —— 


— 


3 
- 


. Moon's Apogee. ; 
Signs $ cu ae. a0 t E 1 
2 1415 
ie | Aba 
. „e 1 
[oo o 9 28 B8|11 40 16 30 
140 21 49 42 20/1 30 55 29 
2 [o 42 99 56 9[u 20 30 284 
F. a 
4 24 11/10 22 10/10 56 23 26 5 
Fj: 45 7/0 34 21/0 42 4425 
6 2 5 59110 45 39/10 27 53 24 
742 26 4610 57 210. 12 oof 23 
$]2 47 28|i 7 29] 55 1122 
913 8 311 17 ibſg 36 58] 21 
10 [3 28 31|11 26 27/9 17 Jof 20 
1143 48 goſit 34 57/8 57 38] 19 
24 8 %%% 42 45/8 36 24] 18 
134 28 59111 49 gl 8 14 817 
1414 48 48011 56 1277 50 54| 16] -- 
155 8 24112 1 407 26 Atl 15 
15 27 %% 6 / xr gt a 
T7115 46 38/12 10 34/6 35 29] 13 
6 5 54|12 13 Joſs 8 35] 12 
1916 24 34/72 16 11 5 40 49 11 
2946 42 38012 17 4005 12 26 10 
Fr 184-18 $ 1514 43 18 2 
2217 18 52112 15 5 $5614 13 30 8 
23 7 36 29/12 16 u 43 7 1 | 
24|7 53 28 12 14 2913 12. 14} 6. 
2518 10 1512 11 1802 40 53 5 
2618 26 380/12 7 gf2 9 10 4 
Nef i 7801 37 283 
28 1g 58 15]in 55 461 4 53] 2 
299 13 24jir 48 33]o 32 29 1 
309 28 811 40 16jo o oo 0 . 
ay signs: Sub. Signs g Sub. Signs 5 Sub. [ | : 


Apron ei 746. 1 1 | 


3 is p 3 
19. 1 jul ib; preſent Ectentricity of ihe Mon, 
* as 


Tix, are in the ſame 5 27 Tor! 
with * Angle CT 


Ca meu 4 


| | Operition. 


A4 ger F, dg qua &7* 38' . . <b1579 


* a 207 5 IMG 2-2" 465330 
To f. C. o 
1 Ano Ar ng 837 00 10 711600 
To Side T F 5 ; 
b * 5% , n 


11. To find the Mean Aromal of the Moon 


FoRom the Moon's Place the third time Equated, 
ſubtra& the Place of the Moon's Apogee the ſecond 


time Equated, and the Remainder is the Mean Ano- 
maly of the Moon at that Time. 


Operation. 


ects 


From) place the third time Equated 2 23 24 40 


Subtra& the Place Apogee ſecond time Equ. 1 1 15 34 48 if 


Remains) Mean Anomaly — 175 52 


12. To find the Elliptic, or fourth Equation of the Moon. | 


Nr adjacent Figure make LB=LE, and join 
BE; then is FL LE AP. Make the Angle 


AF L equal to the Mean Anomaly 3) 51' 52/7; The 
Angle FEL the true Anomaly, and the Angle FL E 


— — Equation being the Double of the Angle 
To 


l, 
d 
— 


e 


Jon Diſtance : again 


take CE CF 
39) the remain- 


To A C the Mean 
Diftance -'of the“ 
Earth = 1500Cc00 
dd CE =,CF. 
5397 the preſent 
Eccentricity, the 
Sum is 1045397 = 


to A E the Apoge- 


rom A C 1000000 


der is 954603 = 
AE = EP the. 
Perigeon Diſtance, | 
Gregory's Aſtron. WT 
Vol. 1, pag. 389. Now ſay, 


As the Apogeon Diſtance, to the Perigeon Diſtance: ſo 
is the Tangent of half ber Mean Anomaly, to the Tangent 
of half the true Anomaly ; which ſubtracted from half the 
Mean Anomaly, and the. Remainder doubled gives the 
Proſthaphzreſis or Elliptic Equation ſought'; which is to 
be ſubtracted from the third Equated Place of the Moon, 
if the Mean Anomaly be o, 1, 2, 3, 4, 5 Signs; but added, if 
it be 6, ), 3, 9, 10, 11, the Sum or Difference is the ſourth 


Equated Phice of the Moon. 


Operation. - 
A AE — 1045397 Co-Ar. 2.920719 
DTT VEM 954603 — — 5.97922 


| q So 7. of half Mean Anomaly 18 55 $5 - 9.535301 


d — __ 


To . of half the true Anomaly 17 23 37 29.495842 


Remains the Angle FRE - 1 32 19 
Doubled is = . FL E Equationz 4 38 Subtract. 


'D 13. 20 


© <=. 
23K 2 6” 


—— U —— —A=.] — ͤ —— —· 


—— v — — = 
_ 

2 a 

* 


„316 


Place of the Sun, which double, and ſay, As Radius to 


Earth, to the Variation of the ) in reſpect of the © at 
that Time. N 1 5 | 


( 


13. To find the Moon's Reflection, Variation, or fifth | 
EHnnaation. Gregory Aſtron. pag. 548. 

ä T H E greateſt Variation of the Moon is when ſhe is in 
the Oftants, or 45 diſtant from the Sun, and when 

the Sun is in Perigzum is 1 250 in ſeconds 2245 : 


Apogrumid — | 33 44 1984 
Difference — „„ = SOR 


And this Difference ig the Octants is made reciprocally as} 
the Difference of the Cubes of the Diſtances of the Sun? 
from the Earth. But becauſe this way of reaſoning would 
be very troubleſome in finding the Variation anſwering the | 
Sun's Diſtance from the Earth, I have calculated the fol- 
lowing Table, which enter with the Sun's Mean Anoma- 
ly, and you have the Variation may, Then from — 
x fourth Equated Place of the Moon, ſubtract the true 


Sine of the double Diſtance of the Moon from the Sun: fo | 
is this Variation in reſpect of the Sun's Diſtance from the 


* 


Operation. 


5 
% 

4 

0 9, & ii 

t ON - 7 % - 
o 2 


"i Eq. pl. 2 — 2 20 20 2 ; 
Diſt. ya © — — 4 27 56 16 1 
Double — 3 9 25 52 32 3 
Complement — — 2 4 728 

TTT 

As Radius —— 90 O oO 1. o 
——— —  --2225 - - 3.347350 
To 2 Vari. / _— | ? 


„ 


2c 3.301449 
60) 2002 (33-22 F 


This 


72⁵ 


in 
nen 


60 
!!!“ 8 3 
This Variation, or fifth Equation of the Moon, is to be 
added to the 4th Equated Place, if the Diſtance of the 
Moon from the Sun be o, 1, 2, 6,-7, 8; but ſubtracted if 
the Diſtance be 3, 4. 5, 9, 10, 1r Signs, the Sum or Dif- 


” 


ference is the fifth Equated Place of the Moon. 


— . — - ' 1 
5 


| 
' 


f 


» _ 
_— 


— —mm—————_—_—_—______ wg . — | 
T Table. of the proportional -Part.of che 

5 Equation, | 
Fe 37] 5 

88 Sign © 8 


” 
* 
— oo—_—_—_—_ — — —— — = 


* "Ri 
wm 
Þ 


: _ 
. — n 
— Pp 
— ——— 3 


ine * 5 


33 4 9133 47 3034 31 9 50 
0 | 
33 6 5433 50 2434 33 54] 28 
33 8 21133 51 51134_35 21] 27 
33 9 33 53 1834 36 48] 26 
33 11 15033 54 45134 38 15] 25 
33 12 4231 56 12134 _39 42| 24 
33 14 933 57 3934 41 2 23 
33 15 3633 59 6/34 42 36/22 
33_27 3134 © 33134 + 2 214 
10133 18 30034 2 34 45 30 
1133 19 57/34 3 27/34 45 579 
1233 21 24134 4 54134 48 24[ 18 
{ 13 * $1134 6 21154 49 51/17 
33 24 18034 7 48134 51 1816 
1533 25 45134 __9 15134 52 45} 15 
| 76 [33 27 12134 10 42134 54 13| 14 
19 [33 28 39034 12 834 55 39 13 
18 [33 30 6034 13 36134 57 6] 12 
| 19 [33 31 33034 15 334 58 3311 
20 133 33 34 16 30[35 © o to | 
21 [33 34 27134 -17 57135 1 27 
22 [35 35 $54]34 19 24]35 2 54 
| 23 33 37 21134 20 51/35 4 21 
24 [33 38 4834 22 18035 5 48 
25 [33 40 *5134 23 45/35 7 15 
f 26 [33 41 4234 25 12[35 8 42 
27133 43 9134 26 39135 10 9 
| :8 [33 44 3634 28 635 11 36 
2933 46 3134 29 33135 13 3 
go [33 47 30[34 31 35 14 30 
— — — ; —— — — 


E Sign 10 | Sign 9 N 


ls cow | on a [w 898 - 0 


| o = b[lw pam lou ooles 


( 21 ) 


Fo 2 EE 
[ol Sign 3 | Sign 4 Fol 
* 2 7 7 1 

35 14 3035 58 o[z 30 30 
1135 15 57131 59 27] 57129 
2 [35 17 24]36 o 54 24] 28 
339 18 51436 2 21/36 351127 
435 29: 18136 3 36 ½ 18] 26 
335 * 4543% 1536 4 
852 6 42/36. 5o_12| 24 
7 135 24 39][35s 356 5. 3923 
8 128821 6136 9 36 76 x 3 22 
2129827 = _35]36 11 3036 33] 21 
10435 036 12 30 of 20 
11 „ 4 36 13 57135. 573 27] 19 
= [35 38. 54136 15 24[36-.58 54] 18 
1335 33 21/36 16 51037 0 21] 17 
14435 34 48036 18 18377 x 4816 
223535 19 4537 3 15 15 
1635 37 42 36 21 1237 4 42114 
"4 135.139 936 22 39}37 6 513 
= [3549 3% 4 67 7 36| 12 
22135 4 3136 25 33}37 9 35 
= 35 43 3036 27 537 10 30 10 
— [35 328 27137 1 75 
22 135 4 2436 29 34437 13 24] 8 
*3 135 47. r 
443249 836 32 48 116 18 6 
22 35 30 45/36 34 15137 17 45] 5 
>> (35. 52 12136 35 42137 1g 12] 4 
— p35 53 39136_37 9þ37 20 39] 3 
23 135. 55 6 36 38 36137 22 6 2 
©9135 56 33 36 % 337 23 33] 1 
335 58 36 41 353) 25 of © 
] Signs | Sign7 | Signs 


[Tableof the Proportional Parr offche 90 E 
uation,or Variation of the Moon, continu'd. 
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14. T find the South Equation of the Moon. 


won Author xes this Equation. at a mean Quantity 
2' 10”. This being known z from the Moon's Apo- 


ee 
gee the and Note the agb 
Alſo from the Place of the Moon the Gfth me E wa 


ted, ſubtract the Sun's true Place, and Note this 


mainder, add theſe to Remaindefe rogyrher and work 


as belo P). : 5 wa 

A 7 Operation.” Jt 

Place Moon's Apogee ſecbad time Pquated . 15 32 48 
ö Place Sun's Apogee ſubtract 28 T 13 55 
Remainder b > rus! 1a tl 5 7 18 53 
Place of the d) heiſt Sie Equited' wb 2 19 45 40 
Sun's Place ſubtmẽt he — P 22 23 46 
Remainder _ 2 — PR = 4 27 22 54 
Remainder add 41 A 53 

Sum of theſe two Retmbinders — 1E — 3 4 4 47 
Complement 7 I — 2325 18 13 

b | Naw 60 ws! : 


[ & et; $9! 6 
As Radius ' —— — 30 i ©=10.000000 
To Sine Z Remainders — 85 * 13— 9.998539 
So is 2. 10” in Seconds 130— 2.113943 
To the Sixth Equation iy Seconds 129 — 2.112482 


This Sixth Equation is to be ſubrrafied from the 5th 
Equated Place of the Moon, if the aforeſaid Sum of the 
two Remainders (or its Exceſs above 12 Signs) be leſs 
than a Semicircle, or Six Signs ; but if it is more, it muſt 
be added, the Sum or Difference is the Moon's Longi- 


tude the Gxth time Equated, - + + 
4 75 


the ſecond time ubtra&t- the Apogeon of 


oa a ac. 


=. 
15. To find the Seventh" Equation" of the In.. 


12 Equation Sir Jſaac Newton has expreſſed by this 
1 mean Quantity 2' 20”, which, he ſays, is encreaſedt 
and diminiſhed, according to the Situation of the Lunar 
Apogzum 54”; that is, if the Lunar Apogee be join'd 
with the Sun's Apogæum, the Equation is then 2” 207 
+ 54” = 3/ 14", and alſo when it is in the Sun's Syzi- 
gias; but when it is in the Sun's Quadratures, the afore- 
Raid Equation is to be diminiſhed 30%, and he makes the 
leaſt Quantity 1' 26”, that is 2' 2c—54”. But when the 
Moon's Apogee and Sun's are in Oppoſition, he cannot 
determine (for want of Obſervation) whether the faid E- 
quation is to be encreaſed or diminiſhed. 486% 
Therefore, from the fixth Equated Place of the Moon, 
ſubtract the Sun's true Place, and the Remainder-is the 
Diſtance of the Moon from the Sun, Then ſay, 3 
As Radius, To the Sine of this Diſtance of the Moon 
from the Sun, So is 27 20“ in Seconds 140%, To the Se- 
venth Equation of the Moon: which muſt be ſubtracted 
from the ſixth Equated Place, if the Diſtance of the 
Moon from the Sun be leſs than 6 Signs, but added 
when more; the Sum or Difference is the Moon's trus 
Place/in her Orbit. _ 


Operation. 


- 


„ 


63 


Moon's Longitude the fixth time Equated 2 19 44 31 
Sun's true Place ſubtract — 9 22 23 46 

Remains the Diſtance of the ) à © — 4 27 20 45 
Complement — — 1 2 39 15 
| 1 8 Now ſay, , 

As Radius * 90 © o0=10600903 


To ſ. Diſt, DA © — 3232 39 15— 9.732045 
S0 2 20 Seconds — 140— 2.146128 


NIS. | „ x 16.70 


Tor 15 the ſeventh Equation ſub. © 75— 1.878173 


9 c * * 
— * (1 5 * * * * 
„ ; 


C0 * 


25 
16. To find the 3 Moos Latitude, and the Rotation from 
ber Orbit to 9555 E - 4 


＋ hy} 
0 1. 


0 
1 — & # 


is called the Annual Argument o of the Noc 


1. \ Operation. 5 * 1 's 
Sun's true Pcs — 1 — 9232 23 46 
North Node firſt Equated | — L 0 25 43 30 


Fuzza the Sun' $ tie Place, fabra 66 Vizes of i 
Moon's North Node feſt uated, the wn 


JJ nad ate. Sit. So. So 


Ki Annual Argument of the Node 10 26 40 16 


Doubled is NG a, 7 + i e 32 


From this Work, and fromthe adjacent Fi re, the ſe- 


cond Equation of the Node is thus conſtruct 


e Earth and 

n: Let TA 

CB repreſent 

a Line 2 | 
to the Place of 
the Moon's a- 
ſcendingNode 
Equated the 
fr Time 5 


| 1 5 
8 TA the 
Annual Ar- | 

gument of the Node. 

Let T A be taken in the ſame Ratio to AB as” 56 to 3. 
Biſſect B A in C, and on the Center C and Radius AC 
=CB draw the Circle AFB, and let the Angle BC F 
wy equal to Double the Annual Argument in this Exam- 
ple 133® 207 327 as found above; Draw T FE, then will the 


Let T ropreſent 15 Earth, TS, a 1% Line e | 


Angle CTF be the ſecond Equation of the Node Aſcen- . 


ding. Now in the Sis ue-Angled Plain Triangle TF, 
there are > known, the , and CF, with the oy 


cluded 


© 


„„ RE 

cluded Angle F CT, to find the Angle CT PF the preſent | 
Equation of the Node, For if TA be 56, then AB (by. 
the Theory) is 3, and conſequently AC = ig. © There» 

fore TC 56 EAC13=& TC 553; then becauſe all Lines 5 
drawn from the Center of a Circle to the Cireumfe- 
rence thereof are equal, C E is alſo equal to AC=CB 18; | 
and the Angle I CF is the Complement of the Double of 
the Annual bw. ar rw 9 28 of the Node. This be» 
ing the ſecond Axiom of oblique- angled Plain Trian- 
gles. The firſt and ſecond Terms in the Analogy are 
always the ſame, viz. the Sum of the Sides is ever 59, 
and their Difference 56: fo that as the Sum of the Sides 39 
is to their Difference 56, fo is the Tangent of half the 
Sum of their oppoſite Angles (which js ever equal to the 
Annual Argument of the Node) To the Tangent of half 
their Difference ; which ſubtracted from halt the Sum of 
the two unknown Angles, leaves the leſſer Angle CTP, ; 


Which is the Equation of the Node. 71 

Operation. : 
As the Sum of the Sides TC CF Co-Ar. 59—8$:229148 
To their Difference — 556— 1.748188 
8 7 11 1 9 „ 00 


So f. of balf Z oppoſite Angles 33 19 44A en 


Remains Equation of the Node 1 21 29 Subtract. 


This Equation is always to be added to the firſt Equa- 
ted Place of the Node, if the Double of the Annual * 
ment be leſs than Six Signs; but ſubtracted, if more. 
with the Diſtance of the Sun from the Node enter the 
Table of its Equation (which I have made according to 
above Directions) and take out the Equation, which ap 
ply'd/to the firſt Equated Place according to its, Title gi 
the true Place of the Moon's Aſcending Node. Note, add 
the Co-Ar. of the Logarithm of the two Sides, to the 
Logarithm of their Difference, and that Sum ſhall be 4 
conlignt Logarithm 9.977336. | het 


| E 2 | 7 \ 


«ut a 


* 
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, « 
5 2 1. 
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17. To find the Inclination f the Limit, Gregory 
| PI 30 Aſtron. pag. 550. | j 3 20 


1 Inclination of the Moon's Orb with the Eeliptic. 
1 whenthe Nodes are in the Sun's Quadratures, is 4 
$9/ 35, And when they are in the Syzigias 5 1) 20%: 
therefore the greateſt Inclination above the leaſt is 17' 
45; and according to this Limitation I have made the 
Table of Inclination of the Limit, which enter with the 
Annual Argument of the Node, or Diſtance of the Sun 
from the Node, which in this Example is 10 {. 26% 40” 16%, 
and take out the Inclination of the Limit, 12* 26”. 


18. From the true Place of the Moon in her Orbit, ſub- 
tract the true Place of the Node laſt Equated, and the 
Remainder is the Argument of Latitude 3, 259 21' x5". 


19. With the Argument of Latitude take out of the Ta- 
ble the fimple Latitude, as alſo the Increment or Parts to 
be added, and reſer vo them till anon. Greg. 551. 


20. Before we can find the Moon's true Latitude, we 
muſt fx. the proportional Part of the Increment thus. 
As the 
tic above the leaſt, vis. 17 457. 

To the preſent Increment as found by Precept 19. 

So is the preſent Inclination of the Limit as found by the 
37, Tot yr Part of the Increment, which ad- 
ded to the imple Latitude, as found by the 19, and it 
gives the Moon's true Latitude. £55 


21. With the Argument of Latitude enter the Table 


of Reduction, and take out the Reduction, and alſo the 
Exceſs; then, for the proportional Part of the Exceſs by 
the Logiſtical Logarithms, ſay, | 
As the greateſt Inclination wed the Moon's Orb above the 
Jeaſt, vis. 17 45% 17 

Is to the preſent Exceſs: 


So is the preſent Inclination of the Limit as ſand by the 
. 3 


17 above, 


ateſt Inclination of the Moon's Orb and Eclip- 


NR 


29 N 
e To the p opational *. of the Exceſs, which added to 
5 the ſimple Reduction, gives the true. 

8 22, — to the 12 of the Table of Reduction, 
| apply the Reduction to the Moon's Orbit . and you 
wi | have the Moon's true Place in the Ecli oh” 

; amp the better perceive by tracing the ollowing 
| Amples. . 


2 1 300 
The fir Example, of the Sun and MoGr' 8 Pues. . 


— A. * nm 5 
»n„ At A % OC CT” 
4 x 
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ig: — 
e 12225 
N 9 20 56 38 6 12 42 $7 : 
an 59 8 59 5 
Mean Mot. 9 21 55 55 40) 6 13 41 4 Anom. 
Equat. add | 28 1 9.21 55 40, Long. > ©. 
© true Plae| 9 22 23 46) 3 f 13 55 Apog. : 
Equal Time | Long. D. Apog. D.] Node p. 
e FF . 
Anno 1729 2 10 19 39] 1 7 42 20/10 25 48 59% 
ee, e eee, b wee, 
Mean Mot, | 2 23 30 14] 1 7 49 1/10 25 45 48 
1 Equation | — 2 5} wu 4 5d] — 2 18 £ 
ted 1] 2 23 27 2] 1 7 53 $1Jto 25 43 3o[Node Equats 
2 Equation ſ] —__ 2 + '5 38 5719022 23 4 46 Sun's Place. 
| ) Equated 2 2 23 25 23] 1 15 32 48010 26 40 40 16 'Oa No 
3 Equation ſ|— 4319©22 23 46] 9 23 20 32 Double. 
» Les, 3 6488 1689 596.9: 6 49.99 Complement 
4 ve, — 43% 428 59 5oſ— 1 21 29/2d Equa. ſub. 
> RIS 4 2 20 20 2 T 1 00 1ohto 24 22 iI Nod. true Pl, 
3112 — __33_*2\Fccentricity — — — 45397 
) Equated , 2 29 29 46 4 40 Mean Anom, — — 1%½ 3% 511 g2ft 
5 Equation ſ.]— Alnclination of the Limit, — — 12 26 
Y Equated 6 2 19 44 31jSimple Latitude — — — 4 30 37 
7 Equation ſ 1 15 Increment — — — = — 16 
2 2 19 43 10 e. 36 
Nort Nod. 10 24 22 11[As the Greateſt 17/ 45” Candi: 4709 
Arg.Latitud. 3 25 21 15]To Increment 16 1 — — 5736 
Tr. Lat. N. D.] 4 41 gofSo Inclination 12 26 — — 6836 
Red. add E 5 29 To — 11 13 — 2 
Eclipt. lacel 2 19 48 45 | DET EY 
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— FKExample 2. | 
— „* j 
Equal Time Long. O. An ©. | g 1 
| F o 
. 1720 | 9 20 56 32] 6 12 42 3% 
3 1 58 17] 1 58 17 | 
Mean Mot. | 9 22 34 4 6 14 40 Am, 1 
9 3222 / 9 22 54 49Long. FO |, 4 
2 ac 9 23 24 54 3 8 13 5 
PIR, | 
—.— Time] Long >| . 22 2 * 
i W 1 „„ „„ 
Anno 1729 | 2 10 19 39] 1 7 42 2 4 
ee 26 21 1 * 4 2p 2 
e 3 64049] 7 7 55 eee 
Y Equated 1] 3 
2 Equarion ſ.— 
Y Equated 2] 3 6 
3 Equation - th | 
Aten 3 6 35 10 . 2 11 56] 2 4 30 34Complements 
_— 3 55 387: 7.16 43/— 2 20 1 2d Equa. ſub. 
| I Equated $72 39 e 24 20 ele. 
x 3 Nin — 
y Equated 9 Eccentricty — — — * 
Freed | i W 1 —_ _ — — ww” 7 177 5 
uo Pas. Tee e rh 2 
) Equated 6] 3 2 12 53 Inellnation . 1 
5 Equation = h 31 Increment «= = ws; = A 
) in her Orb 3 2.12 2|Exceſs — 1 8 16 
North Nod. 1 24 20 ro the Ude 74 7 C = — 
| — 0. Ar. 
— — of 2 * To Exceſs — © o — Y * 
r. Lat. N. DI. _4 22 So Inclinat, — 12 43 — — 65738 
ReduR. add + 6 53 To Exceſs add 0'33 — — 2038. 
EFelipt. Place! 3 2 18 55 uin 
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Altitude, or its Diſtance 


Complement of the Sun's 


Latitude of the Place of 


/ 


Place of the firſt 
Pole, Z the Zenith, in which Triangles are given, AP 
70 58' the Complement of the Sun's Declination, or its 


_— — 
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SECTION I. 
A Problem of the Sphere. 


| CGE N, Two Altitudes of the Sun upon any Azi- 


muth, with the Time between them, to find the 
Latitude of the Place. 4700 


Example, Suppoſe July 17, at 102 in the Forenoon, I 
. obſerve the Sun's Altitude 32 59 ; and at 2 inthe Aſter- 
noon the ſame Day I obſerve it 49* 51'; What is the 


Latitude of the Place of Obſervation ? ; 
In the ng 0". A repreſents the Time and 
bſervation, B the ſecond, P the North 


Diſtance from the North Pole, at the Time of the firſt 
Obſervation; BP 719 17 the Sun's Diſtance from the 
North Pole at the Time of the ſecond Obſervation, with 
the included Angle at P, viz. A PB; 50 30' the Time be- 
tween, the two Obſervations: Alſo in the Triangle A Z B, 
there are given AZ37®1/ the fig · 4- | 
Complement of the Suns P 


from the Zenith at the 
Time of the firſt Obſerva- 
tion, and BZ 40% 9 the 


Altitude at the Time of the 
ſecond Obſervation, to find 
Z'P the Diſtance of the 
Zenith from the Pole equal 
to the Complement of the NJ. 
8 VB 
Obſervation. But before we can find Z p, we muſt find 
the Side A B, and the Angles at A and B. This may 
be effected two Ways; firſt, as I have ſhewed in Pro- 


blem 
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blem 16 of my Doctrine of the 8 phere The other Way 
is wrought by the verſcd Sink, > I ſhall ſhew as 


Firſt in the Triangle A PB; to find the Fige A B. This 
Perpendicu . 
n BP, as AC; or r R from the Angle 


ie Side ia 5, ber both wil produce the ae 
in ant 10 7: 3 o 53115 2113-1 *r 
| Salbe 094 5179 45 Miet ks 25 21 10 Beis 
ale 5 ration. , si 40 ö 8. 


a K+ 1 21 7171. 

0 . nig garde. Sch det 
a * kn 82604 . ee 
441 N ' 6164 18 2518 
Dh en 
| Fed! TO, krtt i e 
14 bg by Ido 22. _ in 1157 11% 8 
As Br — 0. 32 Co-Ar, 0.36 
10 71% — 10-26 „ 93527559 


- Ta : 
£3 £013 8 507 72 
: S-. 
Sf V 19 429 is 
_- 


To C, BP — 71 Nr 512275 - 
Ted, AB — 49 2653 3637324 4 
onde full ths Perpnietr A C/\ aF. a 
c . : 122 | ” 


From PB ——— 57 | „ 
1 15 1 _- 20 3 12 8817437 
Remains CB — 10 af + 4 


ASCfPE , —— _ 5528 Co-Ar. oiongayd” 
1 — 10 * * 3 


OE 0 58 -.- 9473875 

AB — — 49 2C - = - 9.813213 

— by the Tables of Veitea Sites. 
To To ſol e this Caſe wou the Help of the Per lien. 


10 has been long fince hinted by unter, Speidel, Gelli- 
brand, and Celia; (fee Collins's ur, on a Quadrant, 


| Pay, 8 ) and 1 ad then Py Sir Jonas Moore, 25 Ce. 
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434% cube of the Radius, Js to the Refinngo-of the 


ines of the Comprehending Sides: 4 
bin is the Square ths Sine of half the Anglo /cratain's; 
To half the Difference of the vegſed Sines of the Third, 
and of the Ark of Difference between the two including 
Sides. Which is thus 

Double the L rice. Sine of half the A 
and thereto add 1 Sines of the contain'd 
Sides, and from 1018 add of the Sum, daſn out or 

rejecł z, for the 9 be of the Radius, ſo there reſts the 
Log l of half the Difference of thoſe two verſed Sines, 
which half Difference doubled and added to the verſed 


Bine of the Difference of the Logarithms of the. en 
Sides, gives Ys; N. verſed Sine of the Side fought. | 


i N 


7 Double Sine 5 
Given sue 


£4 | © Operation, 4 

"Given Angle APB $29 307% . 150 19.291412 
70 58 -, Sine _ —_ 99755830 
71 1 Sine = 9.975713” 

Sum is , of = 10 4 1 — a4 708 


Natural Sine of. - 10 46 ĩ⁴ , 1749 


—— 


Doubled ies — 3495878, - 


| | Diff of this Sides | 03 Verſed Sine is add; 22840 | 


Sum is N. Verſed/; 4 49 26 = = Side A B Fe 8 
e, for the Angle ABT. 12 


- » 49 26 Co-Ar. 0. 119387) Or it may be 

we. LC APD 52 :30 = - - - 9.899467 found Nh Yu 
$0/ Ap 0 * — 9.975583 e wrap of my 
| — rine of the 

Toſ.& ABP 80 Es 9:994437 Sphere, Sc. 
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Angle giyen, 
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. AB. 49˙ 26 Co-Ar. Wis. + eo $35 
T0 /. 4 APB 72 30 ——ä—— — 9.89946) * 2 17 #4 ; 
80. PB =: 1 i gang es 

T0. L BAP 80 7 — 5.994560 


4: For tbe Angle? 2 AB. By Prob. 9. of my Aſtron. / 


Side ſubtend, the required L E B 46? 9' AB 45 86... 
220 44 AZ 8 
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7 i305 wg £07 Mir abs.2 
os der eee ie ag © 

| Z 26 17 7 6 125 
wy $6. ©: 93%: 9 

62 111 | 


J. AZ 299 1 -A. 01820469: N 
. AB 49 26 Co-Ar. o. 11938) 
. 26 17 9.646218 EASY 
33 N © © ©, $+372691 
Logarithms . 19.365575 
— 23 48 — 9.682787 5: 
Double is £ 36 . IN 


+ $7 2 from 


211 157 Fl Rem. 81 N . | 
5. Por the Angle ZBA. 6 „ 


ITY; — 3j 1% BZ 40% 6. 


5 20 $68 B A 40 26 : 


: | | 5 4 4 384 ——— 
1 — * 5 17 
X 13 12 6 


„ 5 
4 f O * 8 
- * 

, 


1 | N (160 TY 
3 BZ 40 9 Co- Ae -n 
734 49 26 Co-Ar. - 8 at the Zenith are 
Z; 90150171505 500643: bs; A Nah 
IX. 13 $2.52 54+,/5,-,9:32960f AZP n of 
Z of the Logarithms .- -  19.284114 YBZP 132 36 
Sine of 26 14 - -,- - © 9.642058 AZB © B41 4 


Double 32 2 = 4 TBA. © 0,4 360 . 

137 85 „ ft 12 4 Proves the wark right. 
W „ NN een ein bande? © 

2 B 28 N , 5 : 

6. Laſtly, for the Side Z Pn being the Complement of the 
Latitude of the Place of Obſervation. 


As , K. Z P 30% o Co- Ar. ire 
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The three Angles 
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To ſ. — Z B 40 9 9.809419 
80 . C. LBP 28 49 - - 9.68 30510 
'Toſ. — ZP 38 26 -'- 9.93303. 
From — go "op 57604450 48-3 by GA. \ 
Remains — 51 34, the Latitude of the Place North. 
And thus may the Latitude of the Place be found with- 
out the Meridian Altitude, by r bn Sun's Altitude 


twice in the Forenoon, or twice in the Afternoon 3 or by 


5 4 4 Tx. # 
j „n 


9. Hah 


the Moon alone, or by the Moon and any. Star, or elſe by 
the Altitude of two fixed Stars or Planets, for their Dif- 

. ference of right Aſcenfions ſhall be the Angle at the Pole; 
2nd then the Things given and required in the Triangle, 
are the fame as above, which needs no Example. 
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The Uſe of the Tables of the Satellites of Jupi- ; 


ma ter and Saturn. 


| | * | 

7 Part of Aſtronomy was entirely unknown to 

I rhe Ancients, till about the Year 1610, when Ga- 
lieus in Italy firſt diſcover'd that Juptier was 

inviron'd with four Moons or Satellites; and in Germany 

by Simon Marins, by Help of the Teleſcope, without 


a Bate er da. 
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e 5 
Ne of qupiter's Splendor, aud their ſmall. 
Diſtanco from him, they are not to be diſternod. Thus, 
they being diſcovoredyit-pur our Moderus upon mining 
their Motions, and fruming a Theory, which is now ſuffi- 
ciantiy done; and Ioan now (when Fupfeer is not tod: 
naar the Sun) ſhow them upon Demand to any one that 
18 minded to be ſatisfied: of the Truth herebf. -- I I 
cum-ſaturniale rein Number Five, Ghich by reaſan ot 
their great Diſtance from the Sun, and the Smallneſe of 
their Bodies, are not m be ſron but by the Help of very 
long Teleſcopes 3 the diligent Caſſini was the firſt "that 
ſaw the 1, a, 3 and 5 Satellites, with en Teleſcope of 
j Feet, about the End of October in the Year 1651. But 
e 4th of Saturns Moons was fitſt diſcaver d by Mr. 
Hugens, Aano. 16 55. Theſe Satellites of Fa@prter, as well 
as of Saturn, are called Secondary Planets, Moons, or 
Concomitants; for they conſtantly keep cloſe to their re- 
ſpective Primarys, and always attend upon them in their 
ge +a nay op Sun z andin the 1 each 
ot them performs his proper Revolution r is | 
Primary " The Earth Faded has only the Moon hors | 
ber company, who never forſakes her in her annual |, | 
Courſe round the 8un; and while ſhe-atrends upon us, \ 
ſhe perſorms proper - Circulations of her own round the | 
Earth, in the Space of near a Month The Satellites f 
Saturn have allo been ſeen in England by means of that 
Teleſ- which was given to the Royal Society by the 
Dutch Aſtronomer, Mr. Hugens, whole Length is 123 
Feet, by which nearly a perfect Theory of their Motions 
are ſettled; and from thoſe Obſervations and Theory, 1 
have formed theſe Tables of their Motions. To theſe Sa- 
tellites belong peculiar Phanomena, which are theſe: 
1. That they cannot be ſeen with the naked Eye. 2. 2 | 
they cannot always be ſeen by them that look at t 
thro' a Teleſcope, 3. They always appear in a right 
Line with their Primary, ſome to the Right, and ſome to 
the Left-Hand. ; at other times, all to the Right, or all to. 
the Left-Hand, 4. That they are continually changing 
their apparent Diſtances from their Primaries, ſeeming 
at one time to be near, and at another time further remo- 
ved. 5: That as they are viewed by us from the Earth, 
they ſeem to go fometimes to the Eaſt, and at other 
; | times 
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(38). 
times to move to the Weſt, 6. That when you look at 
them with two convex Glaſſes, they always appear on the 
contrary Side of their Primary to what the) reatly: are. 
7. That Regard is to be had to the different Situation of 
the Barth, and the Place of the Obſerver, from theſe 
Phenomena of their Places; for ſuch a Phænomenon is 
ſooner ſeen when the Earth is nearer to it, than when it is 
removed from it. See the Theory of Jupiter in my Sy- 
ſtem of the Planets, demonſtrated Plate 10. Figure 4. 
8. That when h is in the Nodes of the Satellites K 34 219, 
the Sun is in the Plane of the Ring, from thoſe Places; 
therefore the right Aſcenſion and Declination is computed, 
9. As far as can be diſcovered by us at ſo great a Diſtance, 
the Orbit of theſe Satellites appearing little or nothing ec- 
centric; and by compating the Periods of their Motions 
with the Periods of our Moon round the Earth, and the 
Periods of Jupiter and Saturn with the Period of the 
Earth round the Sun; the Inequalities in the Motions 
of theſe Satellites, may be deriv'd ſrom the Inequalities in 
the Moon's Motion deicrib'd above in her Theory. Theſe 
being their chief Phænomena. f +4 | 

We well know that the Motion of theſe Satellites are 
diſturbed by the Sun acting upon them, and alſo by each 
other's Attraction, and by the Attraction of their Superi- 
ours or Primary Planets; but theſe Things being more 

yſical than aſtronomical, I ſhall not trouble my Rea- 
der with them at this Time, but refer them to Sir IJſaac 
Newton's Philoſophy, and Gregory's Elements. 9 91 
The third Satellite from Jupiter is of the firſt Magni- 
tude, the firſt of that next to his Body is the ſecond Ma 
nitude, the ſecond Satellite is of the third, and the fourth 
or outmoR is of the fourth Magnitude, By theſe Directi- 
ons it will not be difficult for an Obſerver to diſtinguiſh 
one Satellite from another. And the Hugenean or fourth 
of Saturn's Satellites, is the greateſt of his Guards. 

As the) (the Earth's Satellite) is carry'd round the Sun 
along with the Earth in a Year, ſo are alſo the Satellites of 
Jußiter and Saturn carry'd round the Sun in the times of 
their reſpective Revolutions of their Primaries. And ſor 
a Demonſtration bereof, I have framed the following Dia- 
gram after the Nature of my Lunar Inſtrument, which 
ill make their Motions very plain and-gaſy ; in whick 
2 1 let 


y "SEW . = IH 
let S repreſent the Sun; A the Earth's Orb, B 7 iter's 
Orb, divided into the 12 Signs of the Zodiack, 8 — 
C is moveable, and lieth under the Orbs of the Satellites, 
and terminates at D, on which Jupiter at D moves round 


the Sun, and carries bis four Satellites — with him; 
the outmoſt Circle from Jupiter at D repreſents the Zo- 


diack marked with the 12 Signs thereof, which I call 5 


, - 


(40) WE. 
Zodiack of the Satellites, and the other four Circles with- 
in the Zodiack are the Orbits of rhe four Circum-jovials, 
deſcrib'd at their proper Diſtances from Jupiters Body, 


as marked with 1, 2, 
ſtrument) moveable 
preſent Jupiters Shadow, 


ways diametrically oppoſite 


© 


4, and are (when made as an In- 
ircles of fine Card, c. DE re- 
the Conical Point at E is al- 
to the Sub, into which Shadow 


every one of theſe, Circum joyials are iminerſed almoſt eve- 
ry Revolution. And as Jupiter by his Heliocentric Mo- 


tion is carry d round his 


935 which is always in Con- 


uentia, the Vertex of the Shadow at E heth in a right 
Tine with the Index 8D, and rh pppoſſte Degree to the 
” 


Heliocentri 


Satellites mu 
8 CD. If this Projection be drawn ac 


C 


rection, 2 
the N 


ſtrument pro , 
ſrom D, it will very juſtly repreſent unto you the 


ons 
E. the Earth, upiter and this four Satellites. Th 1 


may 


into the 


be made to repreſent the M 
| rn and his five Moons. 
The | eg Latitudes of Jupitt 
ine of their utmoſt Elongations, paſſing thro? F 
Center, I tate in Semidiameters of Jupiter, t | 
the firſt 3, of the ſecond-the ſame, of the third J, and 
of the fourth and outmoſt 13: This Latitude of the four 
cauſeth it to paſs by Jupiter, without falling into kis 
Shadow, two | > 


ace of Jupiter 
ſet 1 A 


* * 9 


Todiack of the 
upon the Index 
ing to this Di- 


a Board; and the Index 8 D be 


ears in every ſix. 5 
Alſo Saturn's Moons, beſides that they cannot be ſeen 
but by very long Tubes; the Plane of the Ring in which 
they are moved, is at ſuch a Diſtance from the Plane of 
the Ecliptic, that it is very rare that any of them falls 
Shadow of Saturu: Which holds true moſt eſpe- 


otion of the Earth, i 
| I 


ys Satellites from this 


about 6 or 7 Inches, and the reſt of the In- 
portional, and a Thread from 8, * 


another 


ot 


us, vis. 


h 


” 
- 
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cially in the two remoteſt, whereof the Hugenian Satellite 


is one, whoſe Place I ſhall ſhew how to calculate by and 
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Sheming how to calculare the Diſtances of Jupiter's Satel- 
lites, and to diſtinguiſh one from another. | 


| . I Debgn in here only to ſhew thollnpenious Obſer- 


» Yer how to find at what Diſtance from Fupiter 
each Satellite, appears, that ſo he may not miſtake one 
from another. A N id 

1. From the Tables in my compleat Syſtem of Aftrono 


my to the given Time, calculate the Heliocentric Place of 


Jupiter, as is there ſhew'd, from which ſubtract the Ra- 
yp Place 5 % 13% 22 57", and reſerve the Remainder 
ill anon, . bi grab 
2. To the ſame given Time, that you found Jupiters 
Heliocentric Place to, collect the middle Motions of the 


Satellite from its reſpective Table into one Sum, to which 
Sum, add always (after the Radix 1684) the Difference 


between the Heliocentric Place oſ the Radix, and the He- 
iocentric Place at the given Time juft now reſerv'd ; this 
Sum is the Place of the Satellite at the given Time, to 
anſwer our preſent Purpoſe. From which Place of the 
Satellite, ſubtra& the Heliocentric Place of ꝓupiter at the 


given Time, what remains is the Diſtance of the Satel- 
ſite ſrom Jupiter; with this Diſtance enter the Table of 


_ 


each Satellite's Diſtance from & under the reſpective Satel-- 
lite, and there is given its Diſtance from the Center of Fu- 
| gut in Semidiameters and decimal Parts. Here note, That 


the Diſtance of the Satellite from 2 be leſs thanfix 


Signs, it is then in Conſequence o Jupiter; but if the 


Diſtance be more than ns. it is in Antecedence, 
y aa 


as the ſaid Table will more ful 
Anno 1728, December 164 95 1 487, Lobſerved with by 


direct you. 


133 Feet Tube, and two convex Glaſſes, the ad, 3d, and „ 


ath of Jupiter's Satellites (the firſt being at that time 
eclipſed) how were they. by my Satellite Table? 
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* Helioc. 


5 14 36 50 


4, 4.39 38 
9.18 11 581 9 18 11 53 


iſtance. 


3 02 48 48110 7 54 28] 4.27 11 380 1 22 51 3 
4% 14 134593 1345 


31125 36.4310 41 16 | 


Hence, it appears by the.Calculation, that the firſt Sa- 
tellite was at the time of the Obſervation in the Shadow, 
becauſe its Diſtance ſrom Jupiters Heliocentric Place 
was leſs than the Semiduration or Half-Stay in the Sha- b. 


14 


dow 919 22“, and ſo of the other three. 
The 2d and 4th were in Antecedence, and the third da- 
tellite in 1 Jupiter: But appear'd on the 


| contrary Side 


- 


him, for the Reaſons above given. 


S+ a 


...r nee Sears. 


en HH 


„ 
E LOO ed EE EEE oa tons . 
2, The Satellites of Jaturn may be fourd, as I baye 
ſnewed in Jupiter's, with this Difference only, that as 
Fupiter's Satellites are immerſed into his Shadow, and 
Saturn's ſeldom are, that you work with Saturn Geo- 
centric Place, and you will have the Diftance of his Moons 
from him, and alfo from each other; however, to ſatisfy 
the Curious and more go I ſhall here ſhew the 
ace Hugens, improy'd by Dr. Halley, in the Philoſ. 
ranſact. 85 
1. By the $th Precept of my Compleat Syſtem of Aſtro- 
nompy, find the true Geocentric Place of Saturn i the 
time propoſed; from which ſubtract always the Place of 
the Apocronion (as they call it) 11 /, 20% 23' 48%, the 
Remainder is the Diſtance of Saturn ow the Equi- 
nox of the Ring. To Which Place or Remainder, find 
the right Aſcenſion and Declination by che ad and 3d Pro- 


blems of my Book before cited ; only here obſerve; that. 


you make Uſe of 31* for the Obliquity or Inclination- of 


* 


this Satellite, inſtead of 237 99... 
2. To the Right Aſcenſion thus found, add the Place 
of the Apocronion 11 203 48% the Sum thall be the 


Longitude of the Satellites Apogeon; then ſay, As Ra- 


dius, to the'Sine of the Declination (found ta the Obliqui- 
of 319) So is 8, To the greateſt Eati tude in Apogeon or 


Perigeon in the Parts of the Semidiameter of the Ring. 


the Title of the ſaid Lunar Table, gives the true 


Or * is 18, to the Parts of the Semidiameter of Sarurn's 
Globe. : 2% 8 Kier 
3. To the given Time collect the middle Motjon of the 
Satellite, and from it ſubtract the Place of the Apocroni- 
on 11 20 23 48, the Remainder will be the mean Ano- 


maly; with which, in the Table of the Moon's Equation 


in my Compleat Syſtem of Aſtronomy, take out the Equa- 
tion — —— — —— — added or 
ſubtracted to or from the mean Motion, opting, / 
0 

tion of the Satellite, from which ſubtract the Apogeon 
as ſound in the laſt Precept, and if the Remainder be 
more than fix Signs, the Satellite is Occidental; if leſs, 
Oriental: Then as Radius, to the Sine of the Remainder, 
ſo is 8, to the Semidiameter of the Ring; or 18 to the Se- 
midiamiter of h Globe, that the Satellite is to the 
Eaſt ward or Weſtward of m_ Center of Saturn according, 
TR 5 eee en 


4. As Radius, * off of the ſaid Remainder, ſo is 
the greateſt T, atitude from the Line of the Anſæ, found by 


Precept 2. to 775 Latitude ſought, Exam —_ Anno 165 4 


May 19, New Stile, about 10 at, Night, Hugons, 
ſerved the 4 Satellites very near to H on t 3 
9 and very little * the Ligh 0 of the Anſæ. 


$ 


Anno 1657, May 99 $f 40'P., M. at Fee,, fo 


dos Coen Place —_ ; _ 47 8 


Apocronion ſubdz.— — 11 20 23 48 


th 


> Operaviok,. Y ' | : = 


—_— 


H ab Equinox of the Ring 3 . 8. 29 20 
Right Aſcenſion anſwering — 6 7 +23; <Q 


Place Apogeon — 5 40 48 
Declinat. South — — 4 1 0 
Greateſt ee in Apeg, 0 

— ͤ Ʒ?4ü— 
Radix — 7 8 1681 1 0 48 .56 


Mot. for Years ſub. _ - — 424 8 29 3 15 


— —— 9 


Remains the Radix — 18657 4 II, 41 


May | n rs {BF aas a RE Mc 
. 7 
Hours 9 ,—. 8 27 9 9 4 
Min. 49 — 17 38 BR Wil 


M. Motion 5/12 44 7 
Apocr. ſub, 11 20 23 48 


1 5 771 


Anůom. 3 22 21 9 "$696, 
| Equat, fub. 3 18 23 


8 


Satell. 5 12 26 34 | 
Apog. ſub. 5 ; 27 — 


Rem. 11 14 4s 46 Qccident, 

_ Comple. © 15 14,14 Before, the Apogee, | 

True Latitude North 535; Parts of the Ring. Fu 15 
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rr $35 439 arr ans 

Here follows a Catalogue of the Obſervations from which T - 

6 confirutied theſe Tables of the Satellites Jupiter ans 


* 


. 1657, May 19, N. 8. about 10 at Night, Monſ. 
| Hugens, with his oy Cy obſerved the 4 Sa- 
* 3 tellites of Saturn a little above the Line of the Anſe, 
and very near to Saturn on the Weſtern Side, that Planet 
was then in M 289 53" $7. 144.404 W107 ut 2 
Anno 1658, Mar. 11, N. S. at 10 P. M. Monſ. Hagen 
obſerved the ſame Satellite a little to the Eaſt of Saturn, 
and on the South-fide of him, At 
Amo 1659, March 14, N,S, 12* P. M. at the Hague, 
Mon. Hugens obſerved the 4th Satellite about one Dia- 
meter of the Ring under Saturn: but it was gone ſo far 
to the Weſtward, that he concluded, that about four 
Hours before, or * 40“ at London, it had been in Peri- 
„ 20: 1 | | 
Anno 1659, March 22% 10® 45' P. M. this Satellite. was 
a whole Diameter above the Line of the Anſz, and the 
* Perpendicular thereon fell nearly upon the Extremity of 
the Eaftern Anſæ. * * 9 
Anno 1682, November 134 130 P. M. Dr. Halley obſerved . 
« Saturn's zth Satellite in Perigzo on the North Side of 
" him; and a Perpendicular let fall from it on the tranſ- 
verſe Diameter of the Ring, fell upon the Middle of the 
dark Spot of the following gs. „ 
Again, November 21% 16" 15 P. M. this Satellite was 
on the South Side, the Perpendicular on the Line of the 
Anſe fell on the Middle of the dark Spot of the Weſtern 
Anſæ; and the ſame Night at 19", the Perpendicular fell 
preciſely on the Center of Saturn; it was now in Apogeo. 
Anno 1683, Fan. 24, at 8 at Night, he obſerved this 
Satellite in Apogæo, the Perpendicular vn the Line of 
the Anſæ fell exactly on the Weſtern Limb of b, and 
at 90 30 the ſaid Perpendicular fell within the Globe 
more than half Way to the Center, and diſtant from the 
Line of the Anſæ towards the South, about one Dia- 


meter of the Ring. 
Anno 168 3, Feb. 9a gu 10. P. M. this 4th Satellite was 


in Apogzo, and about one Diameter of Saturns * to 
the South. 0 | | 120 


2 't. : 
+ of 4a 4 


1 " 


1 
= Auno 1514, April 4 21 30 N. 8. . Caſſini, at 
= the Royal Obſeryatory in France, obſerved the * | 
| | \of h Satellites in ite inferiour Conjunction with-Sgmmrn, 
he was then in IR 5“ 23 32“ by my Tables, and the fame 
time the ſecond Satellite was in its ſuperiour Conjunction 
with Saturn. . 8 | $; 9 TT - %> cnn 3 
Anno 1714, M. Caſſini obſerved the third Satellite f 
Suren, April 4 10 N. 8, to haye newly paſs'd its inſe- 
riouꝝr Conjunction with Saturn, and a Perpendicylar from 
it fell on the Extremity of the Weſtern An(z, ſo that 
at about 5* P. M, it was with the Center of Caturn then in 
R⁰¹νν R, and conſequently the Satellite was in 96.30 


27 


eo 111 Merch 2PM. . e 


7 


ugenian or 4th Satellite in Apogzo, and did immer 
behind the Body of Saturn, he was then in mp 209.37 34” 
Ans 1714, May ct, 12" P. M. Caſſini oblerred the c. 
| or outmoſt Satellite in its ſuperiour Conjunction witt 
pP he being then Retrograde in IR 4* 32' 435. 
Aus 118, April 214 100 4% Mr. Pound at Wanſted, by 
Help of the Royal Society's 125 Feet Glaſs, obſeryed the 
gd and 4th Satellites of Þ in Apogeo, a little paſt their 
Conjunction with Saturn. The firff was Northward of the 
Line of the Anſæ; and therefore in the Apogeon Semicir- 
- dle diſtant fromthe ſaid Line 4 of Saturn's Semidiameter, 
| yore Semidiameter of the Ring from the Weſtern 
The 2d was a very little Southard of the Line of the 
Anſæ (and therefore in the Perigeon Semicircle) above a 
3 Semidiameter of the Ring from the Weſtern Anſe. The 
+ 3d, 1ſt and ad, were in a fireight Line. 
| And, April 224 11” 5/ P.M, the four innermolt $atel- 
htes were all Eaſtward of h, the zd and 4th in the Ap 
geon, and the xt and 3d in the Perigeon Semicircle: The 
Ith or outmoſt Satellite was at this time near its greateſt 
Elongation Eaſtward. e eee 
„ The Tables of the Satellites of upiter I have deduced 
i from the Obſervations of Mr. Flamſted, confirmed with 
| |  - abundance of my own. Dawn 1 ik 
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A Table of the Mean Motion of the Moon, Cc. 
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| ATable of the Motion of the fifth Satellite of Sd 91 
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251 4 43 39 57 lo 424 fF} 
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21 20 55 10 46_43} 
„ 433-3 
29,5 29 2159 11 9 24 
30] 5 40 22 60 11 20 45 
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In Leap - Vear, after February, add the Motion of a Day 
more to the reſt. | 
Its Nodes are in N N 4% Inclination 160. | 
The Epoche of this Satellite I have taken, Am 1713, 
December zi at Noon. h Geocentric Place was then 537. 
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A Table of the Number of Days ed the bitt er 
* to * * in rde 12 | 


i þ 
—. _ — — 19 — * 


F a 
$4 g 
* 4 «x 1 — q _ * * = * -w4 
oy f 1 Py ** SE 8 - — 
4 a a 2 


— 
249 
250 
251 281 312 
232 
253 283 314] 344 
. 254. ab 315 
255 285 316 
4780 286 317 
237 287! 318 
258 288 319 


255 28g! 320 


260! 290! 
wy 291 
262 292 
263i. 293] 
264 294 
265 295! 


321 
322 


323 


324 


325 


3261 


266, 296 327 

267 291] 328} 358] 

258 298 329] 35 
6 


— — 


238 115 299; 330 3 


301 
302 


332 
333 


303 334 
3 


8 


Aa a \ - - 


8 f by - nf —_— >" aided * 1 N * „ * 
: — * * r TEES 1 * „ 
5 " pF vs Y% " ip a > \ * RR gy # 3 * ? A N 7 
« AE 0 FAT" 2, 0 AY 4% 989 yy, 1 4 A . 14S, < SURF 4 >»: 4d ö 8 5 "Ty 46 
1 177 A 8 9 «ai wy 2 : "© *f © + % wh ** - — w/e + * Fl 2 - bs ts it : Py * 
3 ** 4 * * 9 * 4 „ „ „ 13 G I s 4" .A " #4! 
” FX 1 as. + v7 4 „ | 7 a * 4 «#94 g * the * * * © {SH 
. * 4 „ „ A 1 ** Fin ARM A gt 9d 1 * „ 2 _— TT... 
- k - "IST ve OM 17 a l ” 4g * ” FR. * * - 1 5 > „ uy 
93 . ” » 4 pA a ww : 4 * g W . 3 . 8 b 7 — * 4 
| of þ- 8 9 PA ' 4 1 * 93 re war te 1 . 
3 * : v 5 7 , a f | ' : * 
r 0 * q 2 7 * 8 , 
71 # » gu” + 0 1 1 7 * 6 / 4 W ( 95 } I a," " - 0 ” aan j : ; 
| 4 .. | 333 
© 4 » . gl - 4 * = 4 4% , 5 1 ; * * t Ken $a =; oy ; * 1 
a * "IS. a my * d 44-24 17 1 * 1 K , T/\ 7 "Y i of . 6 5 "44 5 : 5 b Yu 
p 0 * . 6 4 q ww 1 22 p ; ws 
. N Page 750, I have given you a Table of the H 2 
* : 4 . y : ” 6 - 10 
— ö M . | »” yo — 9 * r "40, 
. Motions, AppatentSemidiameter, and Horizontal Pa- 
N — , : «4 7 , 4 o * 


tallaxes of the 8un and Moon; but you are to obſerr es, . 
- that that Table is computed to the middle State of ib 
Lunar Orbit, not baving regard to the Change of her EE. 

eas # But that 255 may have theſe things true at all 
times, obſerve the following Method, . 


f | Jo find the Horizontal Parallax wed Apparent Semidi | 5 
| of the Moon, according to the Theory, KH Nel. 


Example, To the Place of the Moon Jan, 1, 1929, I 
would know her Horizontal Parallax, and Apparent Se. 
midiameter, which are obtain'd from Figure 2. as follows 


- Operation. i 


As ſ. A ELF, the Ellip. Equat. 3 4/ 38% Co-Ar. 1.250174 
To E F the Double Eccentricity 90794 6 - - 4.938037 
So /. 4 L FE, Mean Anomaly 37 51 52 - - - 9.787897 
To EL, Diſt.) from the Earth 1037834 - - - 6.016128 


Now ſay, 


55 e Diſt, 9289 — — — 6.016128 
o her mean Diſtancſdse!⸗lß — 6.000000 
So ſ. mean Horizontal Parallax ) 57% 30 8.223357 
To ſ. preſent Horizontal Parallax 55 24 - 8.207229 


2. For the Apparent Semidiameter ) at the ſame time, 
ſay by the Logiſtical Logarithms, | 


As the mean Horizont. Para Il. 57 30 LL Co-Ar. 815 
To mean Semidiameter — 15 45 — — 3809 
So is the preſent Horiz, Paral. 55 24 — — — 346 


— 


To the preſent Apparent Semid. 15 I — 3576 


And after the ſame manner may you find the Moon's 
Horizontal Parallax to he ſecond Example, January 2. 
at Noon 1729, to be 56 147, and the Apparent Semidia- 
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For 


ur . the-Bun 404 Moon 
| culare' cheir Places to haf un Ho 
t half an Hour after the equal Tie 
junior or Oppoſition, and {6 y 

 ghewerue hourly” Motions gt that ume, 91 
1 37-27 © | | | 
"1 4 . B. The Table is Page 94, ba 
Kod the Day of the Retrogradation of any Planet by the | 
2 recent. of my Compleas Men of . nr” 
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